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PATENT OFFICE.

SAMUEL HARRISON AND JOHN T. SHEARD, OF SALFORD, ENGLAND.
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SPECIFICATION forming part of Letters Patent No. 441,659, dated December 2, 1890.
Application filed October 7, 1889, Serial No. 526,292, (Nomodel.) Patented in England September 23,1837, No, 12,893,

1o all whom it may concern: |

Beit known that we, SAMUEL HARRISON and
JOHN TOMLINSON SHEARD, of 9 Slater Street,
Pendleton, and 6 Howard Street, Eccles New
Road, respectively, both in the borough of
Salford, England, have invented certain Im-
proved Apparatus for Testing Gas Pipes and
Kittings, (for which we have obtained a pat-
ent in Great Britain, No. 12,893, bearing date
September 23, 1887;) and we do hereby de-

clare the following to be a full, eclear, and

exact description of the invention, such as
will enable others skilled in the art to which
it pertains to make and use it, reference
being had to the accompanying drawings,
which form part of this specification.

- Our invention relates to the testing of gas
pipes and fittings by means of the gas or air
containedinthem; and it consistsin improved
apparatusfor ascertaining and exhibiting the
amount of pressure or exhaust existing in
such gas pipes and fittings and for produc-
ing in them any desired amount of pressure

or exhaust for the purpose of ascertaining | pressure-gage in which glycerine is theliquid
employed, constructed as hereinafter de-

whether they are tight or whether leakages
occur and of facilitating the dicovery of such

 leakages.
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The apparatus consists of an air-pump and
a pressure-gage in which the pressure of
the gas orair, acting upon a column of liquid,
raises or lowers a float, and thereby moves,
through the medium of suitable connecting-
gear, a pointer in frontof a scale or dial.

~ Pressure-gages in which a column of lig-
uid moves a float have been before con-
structed, water being the liquid employed,
and our improvement upon such gages con-
sists in employing a non-volatile liquid, (for
example, mercury or glycerine,) whereby the
attention and frequent  adjustment hitherto
necessitated by the evaporation of the water
18 obviated, while in the case of mercury the
higher specific gravity of the liquid enables

the same pressure to be shown with a shorter |

column of liquid, thus reducing the bulk and

increasing the portability of the apparatus,

and also in so arranging the inlet-pipe and
the part of the gage where the liquid is ex-
posed to the atmosphere that the gage may
be placed or carried in any position without
the liquid being lostoutof it. The air-pump
is employed to force into or to exhaust from

| the pipes or ﬁttings being tested a quantity
| of air or gas, and the pressure-gage to show

the amount of pressure or exhaustthus pro-
duced or otherwise existing in them, a leak-
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age in the pipes or fittings being shown by

the pressure or exhaust produced in them
decreasing, while when they are sound it re-
mains constant. The locality of the leakages,
when they occur, can be discovered by testing
separate lengths of pipe or sealing the fit-
tings in succession. |

Reference is to be had to the accompanyin o
drawings, forming part of this specification,

in which similar letters indicate correspond-
ing parts in all the figures. | |
Figure 1 is a side elevation, Fig. 2 a plan,
and ¥ig. 3 a front elevation, of an air-pump,
in combination with a pressure-gage wherein
mercury 18 the liquid employed, constructed
as hereinafter described.

Fig. 4 is a sec-

60‘

tional elevation on line « b, and Fig. 5 a sec-

tional plan on line ¢ d, of the mercurial press-
ure-gage. Kig. 6 1s a sectional elevation of a.

scribed. |

1he air-pump may be of any ordinary suit-
able construction. Sucha pump is shown at
A, and consists of a cylinder fitted with a pis-

‘ton attached to one end of arod which passes
through a stuffing-box at the front part or

nearer end of the cylinder, and has at its
extremity a handle for working it. The
ton is provided with a valve, and within the
cylinder at its back
another similar valveis fitted, valves opening
away from the handle being employed when

alr or gas is to be forced into the pipes or fit-

tings and valves opening toward the handle
when the air or gas is to be exhausted from
them. In a convenient position atthe front
part or nearer end of the ¢ylinder a small pipe
x 18 inserted, to which may be attached a

tube connected with a gas-supply when gas
1S to be pumped into the pipes or fittings be-

ing tested, and by which air enters when it
Is employed, or by which the air or gas is ex-
pelled when the pipes are being exhausted.
T'o the back part or farther end of the pump

| a pipe B, with a cock in it, is attached, this.

pipe being connected toanother pipe C, com-

municating with the pressure-gage D, and

pis-
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part-or farther end
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which may likewise have a cock between the

connection with the pipe B and the gage.

One of said pipes is arranged to be screwed

upon or otherwise connected to the pipes to
g De tested.

We do not limit ourselves to the precise
arrangement of the air-pump and pressare-
ogage shown in the drawings, as the pump
may, for imstance, he placed vertically in-

1o stead of horizontally or in any other posi-
tion and at such distance from or proximity
to the gage as may be found desirable, pro-
vided always that the connections between

" the two and with the pipes to be tested are
rs maintained in the manner we have indicated.

The mercurial pressure-gage consists of a
hollow casing E, of iron, glass, or other suit-
able material unaffected by mercury, to the
top side of which we attach or fix a cvlinder

s0 T, open at the bottom and descending to a
short distance from the bottom of the casing.
The latter is filled with mercury, as shown at
e, to above the open bottom end of the cylin-
der, when the gage is placed upright. We

25 conduct the air or gas supply into the interior
of the casing by means of an inlet port or
pipe &, which enters into the interior ot the
casing, and may be on either the top, bottom,
or side of the interior of the casing, (in Fig.

30 4 it is shown to be on the top,) and which ex-
tends to such a distance within the interiox
of the casing that its open end is above the
level of the mercury in whatever position the
oage may be held. The diameters of the cyl-

3¢ inder and of the casing, respectively, are so
proportioned thatthe surface area of mercury
exposed in the former bears a definite and
known ratio to that in the latter. In Fig. 4 1t
is shown as one to three. Into the cylinder

40 we place a float H, swimming on the mercury,
and attach to it a rod I, passing through the
top of the casing, and having a rack J on 1t
outside, which gears with a small spur-wheel
or pinion K on a shaft L, carrying a pointer

45 in front of a dial-plate. Instead of the rack
and pinion,arod and friction-wheel ora coun-
terbalanced cord or chain passing over a
orooved pulley or any other suitable mech-
anism may be employed; but we prefer arack

¢o and pinion as being more certain in its opera-
tion and less liable to get out of order. We
make the top of the casing where the float-

rod passes through it in the form of an In-

verted truncated cone M, (or instead thereof
ss it may take the form of a straight pipe, as
shown in Fig. 6,) projecting into the interior
of the cylinder, so that when the gage 1is
turned upside down no mercury is lost out
of the opening. The toothed gearing of the

60 rack and pinion we adjust so that the move-

ment of the float in the cylinder is made to
show on the dial the total amount of pressure
to which the mercury in the gage is sub-
jected. When the area of mercury within
6¢ and that without the cylinder are 1n the pro-
portion stated—that, namely, of one tothree—
the float will move three-quarters of an inch

il

“at the side, as shown.
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for every inch pressure or exhaust on the
cage. Therefore, if, for example, the rack
has twelve teeth to the inch, a pinion having
nine teeth on its periphery willmake one com-
plete revolution with a pressure or exhaust
on the gage equal to one inch of mercury.
To employ glycerine or other non-volatile
liquid which is not of very much higher spe-
cific gravity than water, we require, in order
to admit of an equal range of pressure being
shown by the pressure-gage, a much taller
column of liquid than when mercury is eni-
ployed. In a pressure-gage suitable for such
liquid, as shown in Fig. 6, we make the cas-

ing E with its eylinder I deeper than in the

mercurial pressure-gage to an extent corre-
sponding to the difference in specific oravity.
The casing may be made of tin-plate, sheet-
brass, or other material with soldered or
brazed joints, and may be much lighter and

thinner than is required when mercuryis em-.

G is the inlet-pipe, which may be
the top or bottom instead of
The level of the liquid
is shown at e. The float may be connected
to the pointer by similar gearing to that specl-

ployed.
placed at either

fied fora mercurial pressure-gage, except that

the rack-rod, cord, or chain must be longer
and the pinion-wheel or pulley of greater di-
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ameter because of the longer travel of the -

float with the lighter liguid for the same

amount of pressure or exhaust on the gage.

Instead of employing such gearing and a cir-

cular dial, we prefer to attach the pointer to
the end of the float-rod, as represented at N,

“in front of a, vertical seale O. __

The method of using the apparatus is as
follows: Supposing the service-pipe and fit-

isfixed upon or put into communication with

any part of thepipingand the communication

of the latter with the main cut off by the stop-
cock. Airorgasis then pumpedinto the pip-
ing by means of the air-pump, having valves

‘opening away from the handle, until the press-

are in the piping is equal to, say, about twelve
inches of water-pressure or nearly an inch of
mercury. Thispressureis transmitted through
the pipe communicating with the pressure-
cage to the air contained in the casing and de-

presses the level of the liquid to which it is
‘exposed, at the same time causing that within

the cylinder to be elevated, which raises the
float attached to the pointer when a vertical
scale is employed and to the rack when a cir-
cular dial is employed, and the rack, actuat-
ing the pinion with which it gears, causesthe
pointer to move in front of the dial to a dis-

‘tance corresponding with the exact amount

of pressure to which the liquid in the press-
ure-gage is subjected. After the desired

pressure has been obtained the cock leading
to the air-pump is closed and the apparatus

allowed to stand. - If the service-pipe and fit-
tings are tight, the pressure in the pipesand
oage will be maintained and the pointer re-
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‘tings of ahouseare to be tested, the apparatus
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- Ing within said casing and having an inte- |
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maln at rest, while if leakage occurs the
pressure will decrease and the pointer indi-
cate this decrease. By taking separate
lengths of pipe or sealing the fittings in sue-
cession the locality of the leakage can be dis-
covered.

Instead of pumping air or gas into the pip-
ing, the air or gas contained in it may be ex-
hausted by means of a pump having valves
opening toward the handle, the operation be-
ing conducted in other respects in a similar
manner to that described. An exhaust or
minus pressure in the piping will be indieated
on the scale or dial by the pointer moving in
the reverse direction to that caused by press-
ure, because in that case the level of the lig-
uid within the cylinder is depressed while
that without the cylinder is elevated.

The pressure-gage shown in Fig. 6 is in-
tended only to indicate pressure and not ex-
haust.

Having now fully described our invention,

what we claim as new, and desire to secure |

by Letters Patent, is—
1. The mercurial pressure-gage consisting
of the hollow casing, the cylinder I, depend-

| gral pipe G extending into the casing with

1ts lower end above the level of the mercury,
the float H, having its rod passed upward
through the eylinder F and having a rack,
the pinion K, meshing with the rack, and an
index,  all substantially as shown and de-
scribed. ~ |

2. The mercurial pressure-gage consisting 35
of the hollow casing, the cylinder F, depend-
ing within the casing and having an integral
pipe G extending into the casing with its
lower end above the level of the mercury, the
inverted truncated cone M within the cylin- 40
der I, the float H, having its rod passed up-
ward through the said inverted cone and pro-
vided with a rack, a pinion carried by a hori-
zontal shaft and meshing with the rack, and
an index, all arranged and operating substan- 45
tially as shown and described.

In testimony that we claim the foregoing
we have hereunto set our hands this 29th day

of August, 1889. o
SAMUEL HARRISON.
JOHN T. SHEARD.

30'

YWitnesses: |
ALBERT E. BRETHERTON,
WILLIAM T, DAYNES.
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